Figure S1 UV spectra of TBADT solutions: 10 -4 M (black line) and 2×10 -3 M (red line) in acetonitrile. In the present work, TBADT was used at a 2×10 -3 M concentration, thus ensuring that >99% of the UV-A radiation was absorbed. We safely assigned the endo-configuration to 3h by comparing the C-5 and C-6 13 C NMR chemical shift values of norbornanone moiety with 3-methyl-2-norbornanone. 
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Reaction of 4-Methylcycloheptanone (1d) with Methyl Vinyl Ketone (2b):
A magnetic stirring bar, tetrabutylammonium decatungstate (TBADT, 66.4 mg, 0.02 mmol) were placed in a Pyrex flask under nitrogen atmosphere. CH 3 CN (10 mL), 4-methylcyclohexanone (1d, 560.9 mg, 5 mmol) and methyl vinyl ketone (2b, 70.1 mg, 1.0 mmol) were added into the reaction flask. The reaction mixture was irradiated in a SolarBox (xenon light, 500 W/m 2 , 53 °C) under stirring for 24 h. After the reaction, the solvent was evaporated under reduced pressure. The residue was purified by flash column chromatography on silica gel (hexane/ethyl acetate = 5/1) to give 114.2 mg (63%) of a 80/20 mixture (by GC) of 4-methyl-4-(3-oxobutyl)cyclohexanone and 4-methyl-3-(3-oxobutyl)cyclohexanone. The mixture was separated and purified by preparative HPLC. The stereochemistry was determined to be trans by comparison with 13 C NMR signals of cis-and trans-3,4-dimethylcyclohexanone. 7 Two signals of methyl groups for trans isomer appeared at 18.9 and 20.5 ppm, whereas two signals of methyl groups for cis isomer appeared at 15.4 and 15.5 ppm. Since a signal of methyl group for 4-methyl-3-(3-oxobutyl)cyclohexanone was observed at 18.7 ppm, we determined that 4-methyl-3-(3-oxobutyl)cyclohexanone is trans isomer.
4-Methyl-4-(3-oxobutyl)cyclohexanone
4-Methyl-3-(3-oxobutyl)cyclohexanone
Reaction of Cycloheptanone (1e) with Methyl Vinyl Ketone (2b):
A magnetic stirring bar, tetrabutylammonium decatungstate (TBADT, 66.4 mg, 0.02 mmol) were placed in a Pyrex flask under nitrogen atmosphere. CH 3 CN (10 mL), cycloheptanone (1e, 560.9 mg, 5 mmol) and methyl vinyl ketone (2b, 70.1 mg, 1.0 mmol) were added into the reaction flask. The reaction mixture was irradiated in a SolarBox (xenon light, 500 W/m 2 , 53 °C) under stirring for 24 h. After the reaction, the solvent was evaporated under reduced pressure. The residue was purified by flash column chromatography on silica gel (hexane/ethyl acetate = 5/1) to give 103.9 mg (57%) of a 55/45 mixture (by GC) of 4-(3-oxobutyl)cycloheptanone and 3-(3-oxobutyl)cycloheptanone. The mixture was separated by preparative HPLC. 
4-(3-Oxobutyl)cycloheptanone
Reaction of 2-Pentanone (1f) with Methyl Acrylate (2i):
A C NMR of the mixture are 12.6, 9.8, 13.9 and 15.5 ppm. Thus, we determined the regiochemistry and stereochemistry as summarized below (Fig. S1) . 
